Abstract Aortoesophageal fistula (AEF) is a rare and dangerous complication of foreign body ingestion. Endovascular angioplasty has now become a useful option to control fatal hemorrhage, but it still remains controversial to whether endovascular stenting could be used as a definitive procedure or as a temporary measure before definitive surgical treatment. We have successfully treated two AEF cases using thoracic endovascular aortic repair (TEVAR) as definitive treatment to close aortic defect. The separate 2-year and 6-month followups show that patients are in good condition.
Cases Report Case 1
A 64-year-old male was admitted to the emergency ward with tarry stool for 20 days and hematemesis for 10 days. The patient had a history of choking chicken bone 1-month prior. The local district hospital had removed the chicken bone and confirmed that esophageal fistula was only 3 mm in diameter by esophagoscope. Computed tomography (CT) scan showed a contrast extravasation from the aortic arch into the midmediastinum without pleural effusion (Fig. 1a) . On admission, the patient's pulse was 54 bpm, and blood pressure was 108/ 72 mmHg. His hemoglobin level was 83 g/L. On the fourth day of admission, the patient began hematemesis with an initial volume of approximately 200 ml, and his blood pressure dropped to 46/26 mmHg. The patient underwent an emergency surgery. A 30×150 mm stent graft was inserted via the right femoral artery and placed into the proximal aortic isthmus to cover the defect (Fig. 1b, c) . Because the foreign body had been removed and the patient showed no sign of infection in the mediastina, the esophageal fistula was not treated. The patient also had accepted fasting treatment for 4 weeks. A nasogastric tube was inserted for nutritional support during that period. At the 24-month follow-up, he is well, with normal activity and no symptoms of infection or hemorrhage.
Case 2
A 71-year-old male was admitted to our hospital complaining of nausea and vomiting for 12 days and tarry stool for 3 days. His history showed an oral intake of fish bone 12 days prior. The hemafecia initial volume was 100 ml. His initial vital signs showed a temperature of 36.8°C, heart rate of 91 bpm, and blood pressure of 131/69 mmHg. His hemoglobin level was 110 g/L. CT scan demonstrated that a foreign body penetrated the esophageal wall with potential damage to the descending aortal wall (Fig. 2a) . The esophagoscope showed the fish bone was fully imbedded within the esophageal muscular layer. Emergency surgery was undertaken, and a stent graft was inserted via the right femoral artery to cover the aortic defect. The fish bone was not removed because it was imbedded within the esophageal muscular layer without symptom of infection or hemorrhage after TEVAR. Because the sign of digestive hemorrhage stopped after surgery, the patient denied accepting open chest surgery for the risks of it.
We recommended that he return for surgery to correct his poor respiratory function following a 2-month preoperative preparation. However, he did not readmit to our hospital on schedule. He presented to the hospital 6 months after his first-stage operation, complaining of intermittent fever for a month and chest pain for 3 days. His vital signs showed a temperature of 38.0°C, heart rate of 62 bpm, and blood pressure of 126/45 mmHg. His hemoglobin level was 88 g/L, white blood cell was 3.97×10 9 / L, and GRAN was 82.51 %. CT scan showed the esophageal wall was thicker than before with a little effusion in the right pleural cavity (Fig. 2b) . Our diagnosis was mediastina infection after AEF. The patient underwent exploratory thoracotomy by video-assisted thoracoscopic surgery (VATS). The infected area was located below the azygos arch, and the adjacent descending aortic wall was edematous because of infection. After we removed the necrotic tissue, the stent graft was naked, revealing a 1.5×1 cm exposed area where the aortic wall was necrotic (Fig. 2c) . No bleeding sign was found in that area. An esophageal fistula defect, approximately 0.8 cm in diameter, was also found in that area. The foreign body was disappeared to have been dissolved by its wrapped infective tissue and leaking digestive juice. The esophageal fistula defect was closed by continuous suture. A jejunostomy fistula tube and nasogastric tube were inserted for nutritional support and to drain digestive juice separately. Both tubes were removed after 2 months. Six months later, the patient remains well and is swallowing normally without infection or hemothorax.
Discussion
AEF is a rare and highly dangerous complication of foreign body ingestion. It was firstly described by Dubrueil [1] . Foreign body ingestion is the first primary pathogen of AEF in China. A careful analysis of patients' history usually reveals the classical aortoesophageal syndrome as is described by Chiari [2] . The syndrome includes a sequence of mid-thoracic pain, dysphagia, and sentinel minor hematemesis followed by exsanguination. These symptoms are more specific in patients with AEF from foreign bodies than from other causes [3] .
Since 1994, when endovascular treatment was firstly reported to manage aortic lesion of AEF [4] , treatment of AEF has become easier than before. Some surgeons, such as Burks, Pirard, Topel, and others [5] [6] [7] , consider repairing aortic defect of AEF by endovascular stent should be seemed as a transitional measure before definitive open surgery. Or even, Prokakis et al. suppose that endovascular stent grafting should be limited only to patients who are at high risk for open surgical repair [8] . The duration of both above cases exceeded 24 h when they first admitted to our hospital, and repairing aortic fistula or replacing aorta graft would be difficult and risky. The TEVAR equips its own advantages such as quickness, effectiveness, and convenience when it is conducted to control a fatal hemorrhage. The second case warns us that AEF patients who are conducted TEVAR, exploratory thoracotomy must be immediately done to clear infective tissue, if they have symptom of infection during the follow-up period. During the second patient's re-surgery, we considered using materials such as a Gore-Tex patch, pericardium, and connective tissue to cover the exposed stent graft. But all had drawbacks such as a low resistance to stretching, a high risk of being infected easily. Long-term follow-up shows that if necrotic tissue and infected lesion can be removed, TEVAR can be used as a definitive treatment to treat an aortic fistula.
Conflict of Interest
The authors declare that they have no competing interests. Fig. 2 a Circled area showed the fish bone before the patient accepted TEVAR. b Six months after TEVAR, a little pleural effusion could be seen in right thoracic cavity. c Aortic wall near the infective area was necrosis, and allograft was exposed without hemorrhage
